A Gram-stain-negative, non-spore-forming, non-motile, ovoid, aerobic bacterial strain, designated BUT-3 T , was isolated from activated sludge from the wastewater treatment facility of a herbicidemanufacturing plant in Kunshan city, Jiangsu province, PR China. Strain T grew between 15
The genus Rhodoligotrophos, established recently by Fukuda et al. (2012) , belongs to the class Alphaproteobacteria, order Rhizobiales, family Rhodobiaceae. The type strain, Rhodoligotrophos appendicifer 120-1 T , was isolated from samples of freshwater from the bottom of a freshwater lake in the Antarctica. It is an oligotroph partly due to the relatively low levels of nutrients in its ecological niche. In this study, we reported a Rhodoligotrophos-like bacterial strain, designated T , which was isolated from activated sludge. Taxonomic analyses demonstrated that the isolate should be placed into a novel species within the genus Rhodoligotrophos.
R. appendicifer 120-1 T was used as a reference strain and was purchased from the Japan Collection of Micro-organisms. Unless indicated otherwise, experiments on morphological, physiological, molecular and chemotaxonomic characteristics were performed on cells grown on 0.256LB medium (l
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:10.0 g tryptone, 5.0 g yeast extract and 5.0 g NaCl) under aerobic conditions at 30 u C.
Strain T was isolated from a soil sample collected from Kunshan city, Jiangsu province, PR China, using the standard dilution plating technique at 30 uC on 0.256LB medium. Unlike R. appendicifer 120-1 T , strain T is a copiotroph, and can grow in LB medium, TSB medium (l
:15.0 g tryptone, 5.0 g soy peptone and 5.0 g NaCl), R2A medium (l
:0.5 g tryptone, 0.5 g yeast extract, 0.5 g glucose, 0.5 g casamino acid, 0.5 g soluble starch, 0.3 g K 2 HPO 4 and 0.05 g MgSO 4 .7H 2 O), NA medium (l
:30.0 g beef extract, 5.0 g peptone and 5.0 g NaCl) and NZCYM medium (l
:10.0 g NZ amine, 5.0 g yeast extract, 1.0 g NaCl, 2.0 g MgSO 4 .7H 2 O, 1.0 g casamino acids). Cell morphology and ultrastructure was examined using a scanning electron microscope (S-4700; Hitachi) and revealed that cells were ovoid (Fig. 1a) and such cells without appendages were observed (Fig. 1b) . The results of the observations of cell morphology showed strain BUT-3 to be distinct in this respect from R. appendicifer 120-1 T . The Gram-stain-reaction was determined by staining cells grown on 0.256LB agar medium at 30 u C for 24 h according to the method described by Gerhardt et al. (1994) , showing that strain BUT-3 T was Gram-stainnegative. The motility of cells was tested by the hanging drop method (Bernardet et al., 2002) and no motility was observed. Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on 0.256LB agar and on 0.256LB agar supplemented with nitrate, both of these media had been prepared anaerobically using nitrogen and the results indicated that strain BUT-3 T only grew under aerobic conditions. Analysis of oxidase and catalase activities using the conventional methods described by Smibert & Krieg (1994) showed that strain BUT-3 T was oxidase-and catalase-negative. In 0.256LB medium, strain T grew at 15-40 u C, with optimum growth at 30 u C. The pH range for growth was 5.0-10.0, with optimum growth at pH 7.0. The range of NaCl concentrations allowing growth was 0-7.0 % (w/v), with an optimum of 1.5-3.0 % (w/v). To investigate spore formation, cells in the late stationary phase were observed by phase-contrast microscopy (BH-2; Olympus) and no spore formation was observed. Enzyme activities and other physiological and biochemical properties were tested by using the API 20NE, API ZYM and API 20E systems (bioMérieux) according to the manufacturer's instructions. Susceptibility to antibiotics was tested using antibiotic discs (Zhang et al., 2008) . The detailed morphological, physiological and biochemical characteristics of strain T are summarized in the species description and in Table 1 .
Genomic DNA was extracted according to standard procedures (Sambrook & Russell, 2001 ). The nearly complete 16S rRNA gene sequence was obtained by PCR amplification using a set of universal primers, namely 27F (59-AGA-GTTTGATCCTGGCTCAG-39) and 1492R (59-TACCTT-GTTACGACTT-39), and then sequenced with an automatic sequencer (model 3730; Applied Biosystems). Pairwise sequence similarity was calculated using a global alignment algorithm, implemented at the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/ezt_identify; Kim et al., 2012) . A nearly complete 16S rRNA gene sequence (1454 nt) was obtained from strain BUT-3 T . Analysis of the 16S rRNA gene sequence revealed that strain T showed the greatest sequence similarity to R. appendicifer 120-1 T (98.32 %), with less than 97 % similarity to other type strains. To examine the phylogenetic position of strain BUT-3 T , phylogenetic analysis was performed using MEGA software version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL X (Thompson et al., 1997) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) . Phylogenetic trees were reconstructed using the neighbourjoining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods. Confidence values for the branches of phylogenetic trees were determined using bootstrap analyses (based on 1000 resamplings) (Felsenstein, 1985) . In the neighbour-joining tree ( Fig. 2 ) and the maximum-likelihood phylogenetic tree (Fig. S1 available in the online Supplementary Material) strain BUT-3 T clustered tightly with R. appendicifer 120-1 T , with a bootstrap confidence level of 100 %.
For analysis of cellular fatty acids and respiratory quinones, strain BUT-3 T and R. appendicifer 120-1 T were grown on 0.256LB medium at 30 u C until reaching the midexponential phase. Fatty acid methyl esters were extracted and analysed using the Microbial Identification System (MIDI), as described previously (Sasser et al., 1990; Pandey et al., 2002) . The cellular fatty acid profiles of strain BUT-3 T and R. appendicifer 120-1 T are listed in Table 2 . The major cellular fatty acids (each constituting .1.0 % of total fatty acids) extracted from strain BUT-3
T were similar to those of species of the genus Rhodoligotrophos and were as follows: C 19 : 0 cyclo v8c (38.2 %), C 18 : 1 v7c (19.1 %), C 16 : 0 (14.3 %), anteiso-C 15 : 0 (6.6 %), iso-C 15 : 0 (5.3 %), C 18 : 0 (2.0 %), C 18 : 1 v9c (1.8 %) and summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c) (1.8 %). However, there were some differences between strain BUT-3 T and R. appendicifer 120-1 T , in terms of their predominant fatty acids, i.e. C 19 : 0 cyclo v8c, C 18 : 1 v7c and C 16 : 0 . Respiratory quinones were extracted from freeze-dried cells (200 mg) with methyl chloride/methanol (2 : 1, v/v) and analysed by reversed-phase HPLC (Minnikin et al., 1984; Yamada et al., 2011) . Strain BUT-3 T contained Q-10 (90 %) as the predominant respiratory quinone with a minor amount of Q-9 (10 %) also present. In contrast, R. appendicifer 120-1 T was reported to have Q-9 (70 %) as the major ubiquinone (Fukuda et al., 2012) . Polar lipids were extracted according to the methods of Bligh & Dyer (1959) and analysed by twodimensional TLC followed by spraying with appropriate detection reagents (Dittmer & Lester, 1964; Komagata & Suzuki, 1987) . The polar lipid profile of strain BUT-3 T contained diphosphatidylglycerol (DPG), phosphatidylglycerol (PG), phosphatidylcholine (PC), phosphatidylethanolamine (PE), unidentified phospholipids (PL1, 5), unknown aminolipids (AL1-3), unidentified glycolipids (GL1-4), as well as unknown lipids (L1, 2) (Fig. S2) , which is similar to the profile of R. appendicifer 120-1 T . Taking this into consideration, it was concluded that strain BUT-3 T should be allocated to the genus Rhodoligotrophos. Notably, the absence of three phospholipids (PL2-4) as well as the presence of three glycolipids (GL2-4), one phospholipid (PL5), one aminolipid (AL3) and one unknown lipid (L2) clearly differentiated strain BUT-3 T from R. appendicifer 120-1 T .
For the determination of the DNA G+C content and genomic DNA-DNA hybridization (DDH), the chromosomal DNA of strain BUT-3 T and R. appendicifer 120-1 T was extracted and purified according to the method described by Yoon et al. (1996) , except that RNaseT1 was used in combination with RNaseA to minimize contamination with RNA. The DNA G+C content of strain BUT-3 T , determined according to the thermal denaturation method of Marmur & Doty (1962) , was 67.7 mol%; higher than that of R. appendicifer 120-1 T (61.1 mol%) (Fukuda et al., 2012) .
The taxonomic relationship between strain BUT-3 T and R. appendicifer 120-1 T was examined using DDH. Generally, DDH is necessary to clarify the taxonomic relationship of strains when they share more than 97 % 16S rRNA gene sequence similarity (Tindall et al., 2010) . Hybridization was performed according to the instructions of the DIG High Prime DNA Labelling and Detection Starter kit I (Mylab Corporation, China), using digoxin-labelled DNA probes and nitrocellulose (Ezaki et al., 1989) . Hybridization was repeated three times and means of the resulting values were determined, and the reciprocal experiments were performed. Strain T exhibited a mean DNA-DNA relatedness value of 44.1±0.6 % with respect to R. appendicifer 120-1 T . The hybridization value was below the 70 % recommended for the delineation of species (Wayne et al., 1987) . Based on the above DNA-DNA relatedness data, strain T warrants the status of a separate species within the genus Rhodoligotrophos.
Therefore, the phylogenetic distinctiveness, the DNA-DNA relatedness and the differential phenotypic properties of strain BUT-3 T and R. appendicifer 120-1 T are sufficient to show that strain T is distinct from recognized species of the genus Rhodoligotrophos. On the basis of the data presented, strain T represents a novel species of the genus Rhodoligotrophos, for which the name Rhodoligotrophos jinshengii sp. nov. is proposed.
Description of Rhodoligotrophos jinshengii sp. nov.
Rhodoligotrophos jinshengii (jin.shen9gi.i. N.L. gen. n. jinshengii of Jin-Sheng, referring to the Chinese microbiologist and plant pathologist Jin-Sheng Wang). 
Cells are ovoid, 0.5-0.860.8-1.4 mm, Gram-stain-negative, aerobic and non-spore-forming. Flagella are not observed (Fig. 1a) . Cultures grown on 0.256LB agar are red, raised, circular and smooth with entire margins, approximately 1.5 mm in diameter after 5 days at 30 uC. Growth occurs at 15-40 u C, in the presence of 0-7.0 % (w/v) NaCl and at pH 5.0-10.0, with optima at 30 u C, 1.5-3.0 % (w/v) NaCl and pH 7.0. The Voges-Proskauer test is positive, whereas catalase, oxidase and methyl red reactions are negative. S.-K. Deng and others 
